Purpose Patients with familial hypercholesterolemia (FH) are at markedly increased risk of coronary artery disease. Regular participation in three self-management behaviors, physical activity, healthy eating, and adherence to medication, can significantly reduce this risk in FH patients. We aimed to predict intentions to engage in these self-management behaviors in FH patients using a multi-theory, integrated model that makes the distinction between beliefs about illness and beliefs about self-management behaviors. Methods Using a cross-sectional, correlational design, patients (N = 110) diagnosed with FH from a clinic in Perth, Western Australia, self-completed a questionnaire that measured constructs from three health behavior theories: the common sense model of illness representations (serious consequences, timeline, personal control, treatment control, illness coherence, emotional representations); theory of planned behavior (attitudes, subjective norms, perceived behavioral control); and social cognitive theory (self-efficacy).
Introduction
Familial hypercholesterolemia (FH) is a genetic condition indicated by excessive levels of low-density lipoprotein (LDL) cholesterol and substantially increased risk of early onset coronary artery disease, and premature mortality [1] . FH affects 1 in every 300 to 500 individuals worldwide [2] . The application of genetic testing means that early detection and treatment of FH is possible and a number of screening programs, including testing of blood relatives, have been initiated [3] . The recommended treatment regimen for FH is use of lipidlowering drugs such as statins and cholesterol absorption inhibitors in combination with avoiding smoking and engaging in self-management behaviors including regular physical activity and eating a diet low in saturated fat [4] . Engaging in the three self-management behaviors (physical activity, healthy eating, and taking medication) is associated with reduced risk of coronary artery disease in FH sufferers [4] .
While the pharmacological and behavioral treatment of FH is effective in reducing cholesterol and preventing the onset of coronary artery disease, many FH suffers fail to engage in the self-care behaviors leaving them at increased risk [5, 6] . This has led researchers to examine the psychological factors associated with engaging in self-management behaviors in FH patients [7, 8] . Identifying the psychological factors that are strongly associated with health behaviors is important as it provides an evidence base on which to develop interventions. This is based on the assumption that psychological factors can be manipulated through motivational behavior-change techniques [9] and the assumption that changing the factors will lead to a concomitant change in behavioral antecedents, such as intentions and motivation, and actual behavior [10] .
A number of prominent psychological approaches have been applied to understand the factors associated with patients' participation in clinically relevant behaviors in health contexts [11] . On the one hand, self-management behaviors in FH can be viewed as a response to perceived threats to health brought about by knowledge of the illness which compels an individual to adopt a coping strategy [12] . In contrast, selfmanagement behaviors can be viewed according to the beliefbased antecedents proposed to be associated with engaging in the behavior itself [13, 14] . In the current research, we aim to examine both sets of factors in an integrated psychological model that aims to identify the salient psychological factors related to self-management behaviors in FH sufferers. Next, we outline the theoretical bases of the integrated model and outline the key hypotheses in the model in terms of predicting self-management behaviors in FH sufferers.
According to Leventhal, Meyer, and Nerenz's [12] common sense model, individuals form lay cognitive and emotional representation of the illness. The representations are schematically organized sets of beliefs about the illness based on personal, expert, and cultural sources of information [15, 16] . Research has demonstrated that illness representations comprise multiple dimensions including identity (the label given to the illness and number of symptoms experienced), cause (perceived causes of the illness), consequences (the perceived impact of the illness on the sufferers' life), timeline (how long the illness is expected to last), personal control (the extent to which the sufferer feels he/she has control over the course and outcome of the illness), treatment control (beliefs that treatment will be effective in treating the illness), illness coherence (the extent to which a suffer has a clear picture of the illness), and emotional representations (perceived emotional impact of the illness). Research has shown that personal and treatment controls were positively associated with adaptive, problem-focused coping strategies, and illness outcomes, while the serious consequences, timeline, cause, identity, and emotional representation dimensions tended to be negatively related to the same coping strategies and outcomes [17] [18] [19] [20] . This has compelled researchers to suggest that promoting better control over behaviors and treatment would lead patients to engage in important problem-focused coping strategies, including participation in key health-related behaviors such as medication adherence and attendance to clinics, and lead to better illness-related outcomes including reduced illness state and progression [21, 22] .
Participation in health-related behaviors has also been viewed as a function of beliefs and motives with respect to the behavior rather than the illness itself. Prominent among the theoretical approaches are social cognitive theories such as the theory of planned behavior [23] and social cognitive theory [14, 24, 25] . The theory of planned behavior proposes that intentions, a motivational construct, is the most proximal predictor of behavior. Intentions are a function of sets of personal-, social-, and control-related beliefs. Personal beliefs, or attitudes, reflect individuals' beliefs that the target behavior will lead to salient outcomes. Social beliefs, or subjective norms, are individuals' beliefs that salient others would want them to do the behavior. Control beliefs, or perceived behavioral control, reflect beliefs that an individual has the personal resources to engage in the behavior. The theory has also been augmented to include self-efficacy from Bandura's [24] social cognitive theory, which reflects a person's beliefs that they can perform the behavior in the presence of salient barriers. The theory of planned behavior with self-efficacy has been shown to predict, and explain substantial variance in intentions and behavior in numerous health behavior contexts [26] [27] [28] .
There has, however, been comparatively little research examining the effects of constructs from the common sense model alongside the theory of planned behavior and social cognitive theory [29] . Many authors have advocated an integrated theoretical approach [30] [31] [32] [33] [34] [35] [36] [37] [38] and it has utility in the current context because it allows us to account for beliefs associated with illnesses, which may compel individuals to engage in salient health-related behaviors to cope with the threat, and beliefs about actual participation in health-related behaviors. Specifically, illness beliefs are expected serve as distal predictors of behaviors relevant to coping with illness threat, a theoretically consistent effect that has not only been corroborated by research showing relations between illness representations and coping behaviors across multiple conditions, but also in laboratory research demonstrating that activating cognitive representations of illness through priming [16, 39] leads to the activation of related behavioral responses for the illness [40] . Beliefs about behaviors derived from social cognitive models should be more proximal predictors of behavior given the correspondence and specificity of the beliefs to the behavior themselves and the measures used to tap them [41] [42] [43] . Orbell et al. [29] examined the utility of an integrated approach incorporating the common sense model and the theory of planned behavior in predicting attendance to colposcopy clinics. Results revealed that beliefs about the behavior (attitudes, subjective norms, and perceived control) were the most salient predictors with no unique effects for illness cognitions.
The Present Study
The aim of the current research was to predict FH patients' intentions to participate in self-management behaviors adopting belief-based constructs from an integrated model based on the common sense model of illness perceptions, the theory of planned behavior, and social cognitive theory. Our focus on intentions to engage in three key FH selfmanagement behaviors (physical activity, healthy eating, and taking medication) is consistent with theory and research that has identified intentions as the most proximal and effective predictor of behavior in health contexts, with meta-analytic effect sizes for the intention-behavior relation in health behavior ranging from .21 to .42 [28, 44] . Predicting intentions is therefore extremely relevant to understanding behavior because they reflect a strong commitment by the individual to engage in the target behavior in future. Our hypothesized integrated model is illustrated in Fig. 1 . In the integrated model, we predicted that intentions to engage in physical activity, healthy eating, and taking medication would be a function of illness representation dimensions as well as belief-based constructs from the theory of planned behavior and social cognitive theory. Consistent with previous research adopting the common sense model [17, 19, 20, 45] , we expected beliefs from the common sense model that signal increased illness threat, including consequences, timeline, and emotional representations, to be negatively related to self-management behavioral intentions. This pattern of effects likely arises because individuals with heightened levels of these beliefs tend to focus on managing the immediate threat posed by the illness (e.g., heightened anxiety or emotional arousal), and usually do so by adopting maladaptive coping strategies like denial or avoidance, rather than by behavioral strategies focused on managing the illness. In contrast, beliefs representing personal capacity to manage the threat, including personal and treatment control, were expected to be positively related to intentions to participate in self-management behaviors. This pattern of effects is likely due to the tendency for individuals to adopt active, problem-focused, behavioral coping strategies that are adaptive (i.e., forming intentions to do something about the illness) if they believe that such actions will be efficacious in altering the course of the illness. We also expected attitudes, subjective norms, and perceived behavioral control from the theory of planned behavior [23] , and selfefficacy from Bandura's [24] social cognitive theory, to significantly predict intentions to engage in the behaviors. Consistent with the findings of Orbell et al.'s [29] pioneering study in this area, we expected the effects of beliefs relating to the specific behavior to be the strongest predictors of selfmanagement behavioral intentions, and attenuate the effects of the illness-related beliefs. Finally, we expected the effects of the beliefs from the integrated model to hold after controlling for demographic variables (age, gender), diagnosis for comorbid conditions (coronary artery disease, diabetes, and hypertension), and past behavior [46] . Past behavior was included as a control variable in the models because participants were likely to vary in their experience with the behavior. As past behavior has been show to model habit [47] and previous decision making [48] , accounting for its effects in the current models is necessary in order to obtain a test of the unique effects of study variables on behavioral intentions.
Method Design and Participants
The present study adopted a correlational design with participants asked to complete a questionnaire including demographic, psychological, and behavioral measures. Participants were recruited from a lipid disorders clinic at Royal Perth Hospital (RPH) as part of the Familial Hypercholesterolemia Western Australia (FHWA) program, which provides publically funded genetic screening and treatment for FH. Patients with lipid disorders including FH are referred to the clinic from the community by general practitioners (GPs) and other specialists for assessment. Cases referred to the clinic via this process are known as Bindex^cases (i.e., cases identified through a referral from a GP or specialist and subsequently verified through genetic testing). The clinic also follows a cascade screening process in which potentially affected relatives of index cases are contacted and invited to attend the clinic. The cascade screening process identifies family members with FH in the community that are more representative of FH in general as they are not likely to have been referred as a result of a diagnosis for coronary artery disease.
Participants were recruited from a pool of 415 patients matching a priori inclusion criteria: aged over 18 years, living in metropolitan Perth, and had received a prior diagnosis for FH from a genetic test. Eligible patients were recruited to the study in two ways: (a) patients were asked to participate by the consultant or clinic staff while attending the clinic as part of their routine treatment and were given the opportunity to complete the questionnaires in the clinic itself or take it home and return the questionnaire via mail in a pre-paid envelope; and (b) patients were invited to participate via a letter from their consultant and the research team accompanied by a copy of the questionnaire mailed directly to the patient's address with questionnaire return via pre-paid envelope. Participants were required to tick a box on the questionnaire indicating that they had read the study information and consented to participate in the study. The study was approved by the Curtin University and RPH Human Research Ethics Committees prior to participant recruitment and data collection.
Measures
Questionnaires contained an initial section asking participants to report their demographic information including age, gender, marital status, and self-reported experiences of stress and depression as coronary artery disease risk factors. Further demographic data including when participants had received their genetic diagnosis, what treatment they had received, diagnosis for coronary artery disease, diabetes, and hypertension, smoking status and history, type of lipid-lowering therapy (if any), and occupation were obtained from patients' medical records. Subsequent sections contained measures of the psychological variables including illness perceptions and measures from the theory of planned behavior and social cognitive theory for the three FH self-management behaviors: physical activity, healthy eating, and mediation adherence. The target behaviors were defined for the participants in a narrative section preceding the measures. Physical activity was defined as Bactive pastimes that raise your heart/pulse rate and make you breathe deeply for a prolonged period;^healthy eating was defined as Bchoosing healthy (low fat, low cholesterol) options for the majority of your regular meals to manage your FH;^and medication adherence was defined as Btaking your medication as prescribed by your general practitioner/doctor/ physician to manage your FH.R evised Illness Perception Questionnaire (IPQ-R) Illness perceptions were measured using the IPQ-R modified to refer to familial hypercholesterolemia as the target illness. The questionnaire included measures of six cognitive illness perception dimensions consistent with Leventhal et al.'s [12] common sense model and an emotional representation scale. Measures of the serious consequences (11 items; e.g., BFH has major consequence on my life^); timeline -chronic (7 items; e.g., BMy FH will last a long time^); personal control (11 items; e.g., BWhat I do will determine whether my FH gets better or words^); treatment control (6 items; e.g., BTreatment will be effective in curing my FH^); illness coherence (5 items; e.g., BThe symptoms of my FH are puzzling to me^); and emotional representations (8 items; e.g., BThe symptoms of my FH are distressing to me^) were measured on 6-point scales anchored by 1 (disagree very strongly) to 6 (agree very strongly).
Theory of Planned Behavior Measures of constructs from the theory of planned behavior were developed based on published guidelines [49] and previous measures [50] for each of the three FH self-management health-related behaviors: physical activity, healthy eating, and taking medication. Attitude measures were preceded by a common stem (e.g., BMy doing physical activity at least three or more times per week over the next 3 months is …^) followed by three 6-point semantic differential scales with endpoints good-bad, exciting-boring, and fun-unpleasant. Items measuring participants' intention (1 item; e.g., BI intend to participate in physical activity at least three or more times per week over the next 3 months^); subjective norm (2 items; "Most people important to me think I should do physical activity at least three or more times per week over the next 3 months"); and perceived behavioral control (2 items; BWhether or not I participate in physical activity at least three or more times per week in the next 3 months is entirely up to me^) were measured on 6-point scales anchored by 1 (disagree very strongly) to 6 (agree very strongly).
Social Cognitive Theory We also included a measure of selfefficacy in the face of salient barriers consistent with social cognitive theory and frequently included alongside theory of planned behavior constructs to capture the personal capacity aspects of perceived behavioral control [51] . Participants were first ask to write down the most salient barrier to the target behavior (e.g., BWhat is the greatest barrier or impediment to you doing physical activity at least three or more times per week in the next 3 months?^and then asked how confident they were in performing the target behavior when the barrier is present (e.g., BNow, considering the barrier you have written above, how confident are you in doing physical activity at least three or more times per week in the next 3 months when that barrier is present?), with responses given on a 10-point scale ranging from 1 (10 %) to 10 (100 %).
Past Behavior Participants self-reported their past participation in the three target self-management behaviors (2 items: e.g., BIn the course of the past 3 months, how often have you participated in vigorous physical activities?^) with scale endpoints 1 (never) and 6 (everyday). The self-reported measure of physical activity is based on the leisure time physical activity and has exhibited satisfactory validity and reliability statistics when administered concurrently with more "objective" behavioral measures [52] . The concurrent and criterion validity of these self-report measures has been confirmed against more comprehensive measures such as heart rate monitoring [53] and food diaries [54] . Further, factor analytic studies have shown these items to indicate latent behavioral measures with high factor loadings and average variance extracted statistics supporting their construct validity [54] .
Data Analysis
Data were analyzed using variance-based structural equation modeling (VB-SEM), also known as partial least squares analysis, using the Warp PLS v.5.0 statistical software [55] . All constructs included in models were latent variables indicated by single or multiple items from the study questionnaire. The hypothesized models were identical to a linear multiple regression model in which constructs from the common sense model (serious consequences, timeline, personal control, treatment control, illness coherence, and emotional representations), theory of planned behavior (attitudes, subjective norms, and perceived behavioral control), and social cognitive theory (self-efficacy) were set as predictors of intentions. The model was estimated separately for each of the three selfmanagement behaviors. Past behavior, gender, age, and illness status for coronary artery disease, diabetes, and hypertension (dummy-coded as 1 = condition present; 0 = condition absent) were included in the model as control variables and were therefore set to predict all other variables in the model.
At the measurement level, construct validity of the latent factors was established using the average variance extracted (AVE) and composite reliability coefficients (ρ) which should exceed .500 and .700, respectively [56] . Discriminant validity is supported when the square root of the AVE for each latent variable exceeds its correlation coefficient with other latent variables. Adequacy of the hypothesized pattern of relations among the model constructs was established using an overall goodness-of-fit (GoF) index given by the square root of the product of the AVE and average R 2 for the model (.100, .250, and .360 correspond to small, medium, and large effect sizes) [57] . Further information on the adequacy of the model is provided by the average path coefficient (APC) and average R 2 (ARS) coefficient across the model, both of which should be significantly different from zero. In addition, an overall goodness-of-fit index is provided by the average variance inflation factor for model parameters (AVIF) which should be less than 5.000 for a well-fitting model [55] . In order to verify the robustness of the model parameters (i.e., the path estimates representing relations among the variables), a bootstrapping resampling technique with 100 replications was utilized to estimate stable and reliable averaged path estimates and associated significance levels. Differences in path coefficients in the models for the three self-management behaviors were tested using 95 % confidence intervals. To the extent that these confidence intervals overlap, we have confirmation of no statistically significant difference in the coefficient across the behaviors.
Results

Participants
Questionnaires were distributed to participants selected from the pool (n = 262) based on their clinic attendance and 110 completed questionnaires were returned representing a response rate of 52.67 %. Of the 262 patients sent the survey, 41 % were family members of patients diagnosed with FH while 40 % of the 110 responders were family members. Of the index cases that responded, more than half were referred from general practice, which also represents a communitybased general FH group. Overall, over 70 % of the cohort was referred to the clinic from the community.
No data was excluded due to incomplete questionnaires. Missing data analysis on psychological variables revealed that data was missing completely at random and the missing data were imputed using multiple imputation analysis with a strict cut-off criterion of only imputing cases with <5 % of missing data. No data was eliminated due to missing data greater than 5 %. The final sample comprised 110 patients (males = 48, females = 62; M age = 50. 
Preliminary Analyses
Response bias analyses based on demographic data from patient records revealed no differences in gender distribution (χ 2 = .883, p = .347); age (t (259) = 1.051, p = .294, d = 0.13); years since diagnosis (t (259) = 1.595, p = .112, d = 0.19); whether or not the patient had received lipid-lowering therapy (χ 2 = .395, p = .419); type of therapy received (statins only, non-statins only, combined; χ 2 = .316, p = .854); coronary artery disease diagnosis (χ 2 = .196, p = .658); and smoking status (current, former, never; χ 2 = .2.46, p = .292) for those who completed the questionnaires and those who did not. Means and standard deviations of study constructs are provided in Table 1 .
We examined the VB-SEM measurement-level statistics to confirm that the study variables met criteria for construct and discriminant validity for each model. Composite reliability coefficients, AVE, and intercorrelations for the variables in the models are presented in Table 1 . Reliability coefficients exceeded the .700 criterion for all factors and AVE values approached or exceeded the recommended .500 criterion. Factor correlations among the latent variables also indicated no problems with discriminant validity. In all cases, the square root of the AVE for each latent variable approached or exceeded the correlation between the variable and all other variables.
Structural Equation Models
Model goodness-of-fit and quality indices are provided in Table 2 . In all cases, the indices indicated adequate model fit and large effect sizes for each behavior. In addition, the models accounted for a statistically significant amount of variance in the key-dependent variables: intention to engage in the FH management behaviors: physical activity (R 2 = .589, p < .001); healthy eating (R 2 = .683, p < .001); and taking medication (R 2 = .507, p < .001). Standardized parameter estimates for each of the proposed models are given in Table 3 . Results revealed statistically significant effects of attitudes on intentions to engage in each of the FH self-management behaviors with substantive effect sizes. There was, however, no effect for perceived behavioral control in any of the models. Subjective norms predicted intentions in the model for healthy eating, but not in the models for the other behaviors. The effect of subjective norms on intentions for healthy eating was substantially larger than the same effect for taking medication, but not for physical activity as indicated by confidence intervals. There was a statistically significant effect of self-efficacy on intentions in the model for physical activity, but not in the models for the other behaviors. There were no effects of the illness representation dimensions from the common sense model on intentions in any of the models. The only exception was the treatment control construct for physical activity, which was statistically significant but negative in valance and inconsistent with the zero-order correlation for these variables (see Table 1 ). We concluded that this was a suppressor effect. There were few statistically significant effects of the cardiovascular disease, hypertension, and diabetes status variables in the model for each behavior. The only effects of note were increased perceived consequences and emotional representations for participants with a form of coronary artery disease, effects that were consistent in the models for each behavior.
Discussion
The present study tested an integrated theoretical model based on the common sense model, the theory of planned behavior, and social cognitive theory to predict FH patients' intentions to participate in three key self-management behaviors: physical activity, healthy eating, and taking medication. We hypothesized that intentions to participate in these self-management behaviors would be a function of beliefs about FH itself based on the common sense model [12] and beliefs regarding the actual behaviors based on the theory of planned behavior [23] and social cognitive theory [24] . This was based on formative research by Orbell et al. [29] , who similarly conceptualized behavioral attendance to colposcopy clinics in patients with cervical abnormalities. Results revealed consistent roles for attitudes in the theory of planned behavior as predictors of intentions in all three self-management behaviors. There was no role-perceived control or subjective norms from the theory of planned behavior, or self-efficacy from social cognitive theory. The only exceptions were statistically significant effects of self-efficacy on intentions for physical activity and subjective norms on intentions for healthy eating. There were no substantive effects for the common sense model constructs.
The current analysis indicates that the integrated model offers little additional explanatory power in the prediction of FH patients' intentions to engage in self-management behaviors above constructs from the theory of planned behavior. This is consistent with Orbell et al.'s research which found no effects for dimensions from the common sense model on Average variance extracted (AVE) coefficients for each factor are provided on the principal diagonal in italics a For the theory of planned behavior constructs, coefficients for physical activity, healthy eating, and taking medication behaviors are depicted on the first, second, and third lines, respectively. Only one set of statistics is depicted for the illness representation constructs because these factors are common to all models intentions to attend a colposcopy clinic for treatment of cervical abnormalities. There are likely two reasons for these effects. First, the illness representation dimensions are generalized sets of beliefs regarding the illness. Effects of these representations on coping responses and behaviors, therefore, have tended to be modest at best [17, 19, 20] . This is consistent with effects for trait-like individual difference and personality constructs which tend to affect multiple outcomes and behaviors across a number of domains, but with relatively small effects [58] . Second, measures of the beliefs do not make reference to any coping response, behavioral or otherwise. There is therefore little correspondence between the measures of the illness representation dimensions and measures of intentions to participate in self-management behaviors. In contrast, the social cognitive constructs from the theory of planned behavior and social cognitive theory are beliefs about engaging in a specific behavior in the future. They are also measured with close correspondence with measures of intention for the specific self-management behavior in terms of target, action, context, and time [49, 59] . It is therefore unsurprising that effects for these constructs would be substantially larger. The issues of specificity and correspondence notwithstanding, we expected some significant relations between the common sense model constructs and intentions for each self-management behavior. In Orbell et al.'s [29] research, the illness representation dimensions were significant predictors of intentions, but the theory of planned behavior variables attenuated any effects of these constructs to zero. However, in the current research, this was not the case. There were no statistically significant zeroorder correlations of the illness perceptions dimensions with intentions to engage in the self-management behaviors. The effects of the attitude construct from the theory of planned behavior, the most pervasive predictor of intentions across the three self-management behaviors, did not influence the effects of the illness representation dimensions on intentions. It seems for the current sample that representations of the illness do not have a substantive impact on self-management and that intentions to engage in these behaviors was largely a function of attitudes. This is consistent with a substantive body of research adopting the theory of planned behavior and other attitudinal models to predict health behavior [28, 44] . These results provide the basis of persuasive communications targeting salient beliefs may be effective in promoting greater intentions to engage in self-management behaviors in the current sample.
The differences in the pattern of effects found by Orbell et al. [29] and current findings may stem from differences in the condition, particularly the perceived severity and proximity of associated chronic illnesses. While the patients with precancerous cervical abnormalities in Orbell et al.'s research and the FH patients in the current research had received a definitive diagnosis of a condition likely to compromise their future health if left untreated, patients in Orbell et al.'s study would have known that the condition could lead to cervical cancer. A potential cancer diagnosis is associated with substantive increases in anxiety and distress, given that even the word Bcancer^has been shown to illicit extremely aversive affective responses [60] . In contrast, while FH is associated with increased risk of chronic illness, the prognosis generally tends to be good, and in many patients, there is no indication of current illness. Of course, FH patients with comorbid conditions like a form of coronary artery disease are also likely to have elevated anxiety and distress, and that is consistent with current findings. Nevertheless, the fact that FH is asymptomatic, there are clear pharmacological treatments for the condition, and the relatively low numbers of FH patients with comorbidities may account for the low impact of illness perceptions in the prediction of self-management behaviors in the current study when compared to Orbell et al.'s findings.
A surprising finding in the current analysis was the comparative lack of effect of the other social cognitive variables from the theory of planned behavior and social cognitive theory on self-management behavioral intentions. Across the literature, perceived behavioral control and self-efficacy, in particular, have demonstrated considerable consistency in the prediction of intentions in health contexts [28, 44] . The lack of predictive validity for these constructs in the current research suggests that beliefs regarding outcomes are more salient than barriers or personal capacities. To speculate, it may be that beliefs regarding behavioral outcomes reflected in attitudes may be sufficient to initiate action, and that much of the process particularly for mundane behaviors like taking medication have become automated and less under conscious control, as indicated by recent research [61, 62] . It is also the case that self-efficacy was strongly correlated with attitudes across all three self-management behaviors, and its effects on intentions may have been largely swamped by attitudes. Furthermore, although the self-efficacy construct was conceptualized as confidence to overcome the most salient barrier to behavior in keeping Bandura's [63] original recommendations, this version is unlikely to have captured the full gamete of self-efficacy beliefs. A number of types of self-efficacy have been identified and incorporated in models of health behavior. For example, the Health Action Process Approach identifies action and maintenance self-efficacy, which focus on individual capacities to initiate and maintain health behavior [64] [65] [66] . An avenue for future research may be needed to incorporate multiple measures of self-efficacy within the integrated model.
Finally, it is important to note that the pattern of effects for the theory-based constructs found in the current integrated model held while controlling for past behavior and demographic factors. It is important control for past behavior because this acts as a proxy measure of the extent to which individuals have made decisions to act on beliefs and social cognitive constructs in the past [48, 50] and the extent to which the behavior is under habitual control [47, 67] . The control for comorbid conditions is also relevant. In the current analysis, participants diagnosed with coronary artery disease were more likely to report serious consequences and elevated emotional representations if they had received a diagnosis. This is consistent with common sense model hypotheses in that information on diagnosis serves to activate a schema related to the illness. However, diagnosis with coronary artery disease was not related to attitudes or intentions to participate in self-management behaviors. To speculate, it may be that such representations may lead to maladaptive coping behaviors such as avoidance or denial, a finding that has been identified in previous research [68] .
Strengths, Limitations, and Research Directions
The current study had a number of strengths including (1) the adoption of a unique, multi-theory integrated model focusing on illness and behavioral beliefs with respect to intentions to participate in self-management behaviors in FH patients; (2) identification of a hard-to-reach sample of FH patients clinically diagnosed with FH; (3) use of latent variable analysis to reduce the impact of measurement effort; and (4) controlling for both demographic and past behavioral variables, both important consideration in this research. The research, however, is not without limitations and we outline these here along with some implications for future research. The current research is correlational, so the direction of relations can only be inferred from the theoretical relations among the variables and not the data. Cross-lagged panel and intervention designs are needed in this research space to confirm the direction of causality [69] . Related to this, we did not include prospective measures of the self-management behaviors. We were therefore unable to ascertain whether intentions were significantly predictive of actual behavioral engagement consistent with the theory of planned behavior [44] . Although there is considerable research that has supported statistically significant intentionbehavior relations, the relationship varies across behaviors, and is seldom perfect, highlighting the need in some areas to explore the importance of volitional factors like planning that may moderate the intention-behavior relationship [70] . Finally, while we controlled for age and gender as important demographic factors in the current research, data on the socioeconomic status of the participants was neither collected nor controlled for. Given research that has shown considerable differences health behavior prevalence and predictors across socioeconomic groups [71, 72] , this is a limitation of the current research and researchers are advised to correct for indices socioeconomic status (e.g., postcode, household income) in future studies.
